Abstract: We investigate electron acceleration due to shear Alfvén waves in a collisionless plasma for plasma parameters typical of 4-5R_E radial distance from the Earth along auroral field lines. Recent observational work has motivated this study, which explores the plasma regime where the thermal velocity of the electrons is similar to the Alfvén speed of the plasma, encouraging Landau resonance for electrons in the wave fields. We use a self-consistent kinetic simulation model to follow the evolution of the electrons as they interact with the wave, which allows us to determine the parallel electric field of the shear Alfvén wave due to both electron inertia and electron pressure effects. The simulation demonstrates that electrons can be accelerated to keV energies in a modest amplitude wave. We compare the parallel electric field obtained from the simulation with those provided by fluid approximations. We investigate electron acceleration due to shear Alfvén waves in a collisionless 
Introduction

20
Evidence from high-latitude in-situ observations of Earth's magnetosphere 21 indicates that shear Alfvén waves measured near the plasma sheet possess 22 sufficient parallel Poynting flux which could, if converted to parallel electron 23 energy flux, be responsible for some instances of auroral brightening (Wygant 24 et al., 2000 (Wygant 24 et al., , 2002 Keiling et al., 2002 Keiling et al., , 2003 Chaston et al., 2005; Dombeck 25 et al., 2005) . However, the details of this conversion process are still not well 26 understood.
27
For example, there is still much discussion regarding the location of the auroral 28 acceleration region which is governed by waves. For those electrons which are 29 accelerated through a quasi-static potential drop to form discrete auroral arcs, 30 the evidence indicates that this acceleration occurs in a region at 2−3R E radial 31 distance. However, it has not yet been determined whether wave-mediated 32 auroral acceleration only occurs at the same location as the potential drop, or 33 whether it occurs higher up, nearer 4 − 5R E radial distance (Janhunen et al., 34 2004 (Janhunen et al., 34 , 2006 , or indeed whether both cases are possible.
35
In order for shear Alfvén waves to accelerate electrons in the field-aligned (Goertz and Boswell, 1979) , or the ion acoustic gyroradius ρ ia = C s /Ω i 40 (Hasegawa, 1976 The system of equations is closed through the polarization current equation,
104
which is combined with the perpendicular component of Ampere's Law under 105 the same assumptions as above to obtain:
107
The simulation domain length is L z = 4.7R E and we assume uniform ambi-108 ent magnetic field strength, and uniform initial plasma number density and 109 temperature. In the magnetosphere, these three quantities vary along the field 110 line with scale lengths that are much smaller than 1R E . However, we ignore 111 these variations in the present study.
112
We are interested in studying the behaviour of shear Alfvén waves along au- even though neither accurately apply to this situation. In the inertial limit we 206 have (e.g. Lysak, 1990) :
208 and in the kinetic limit:
210 Figure 2 shows the parallel electric field as determined from the self-consistent [i.e., it does not appear in equations (1)- (3)]. It is also important to note that 222 equations (4) and (5) it has converted 37% of its Poynting flux to accelerated electron energy flux
229
(energy flux contained in the beam electrons which arrive before the pulse).
230
Although a combination of equations (4) and (5) 
